The lack of consensus on how to define and grade adverse postoperative events has greatly hampered the evaluation of surgical procedures. A new classification of complications, initiated in 1992, was updated 5 years ago. It is based on the type of therapy needed to correct the complication. The principle of the classification was to be simple, reproducible, flexible, and applicable irrespective of the cultural background. The aim of the current study was to critically evaluate this classification from the perspective of its use in the literature, by assessing interobserver variability in grading complex complication scenarios and to correlate the classification grades with patients', nurses', and doctors' perception. Material and Methods: Reports from the literature using the classification system were systematically analyzed. Next, 11 scenarios illustrating difficult cases were prepared to develop a consensus on how to rank the various complications. Third, 7 centers from different continents, having routinely used the classification, independently assessed the 11 scenarios. An agreement analysis was performed to test the accuracy and reliability of the classification. Finally, the perception of the severity was tested in patients, nurses, and physicians by presenting 30 scenarios, each illustrating a specific grade of complication.
T he absence of a definition and a widely accepted ranking system to classify surgical complications has hampered proper interpretation of surgical outcome data for a long time. 1 Terms, such as minor, moderate, major, or severe complications, have been inconsistently used among authors, centers, and over time periods. 2 A number of attempts have been made in the 1990s to classify surgical complications, [2] [3] [4] [5] [6] but none of them have gained widespread acceptance. In 1992, a novel approach was presented to rank complications by severity based on the therapy used to treat the complications, and differentiated 3 types of negative outcome after surgery, (a) complication, (b) failure to cure, and (c) sequela. 2 Although this system was used by few investigators, we revisited this grading system in 2004, after its routine use for more than 12 years. We developed a new 5-scale classification system with the aim of presenting an objective, simple, reliable, and reproducible way of reporting negative events after surgery 7 (Appendix A). This classification was further validated before publication through a large cohort of patients, who underwent a variety of surgical procedures.
The new proposal was also tested for its simplicity and "interobserver" variation in 10 centers around the world.
Similar to the initial classification, 2 this new system 7 was based on the type of therapy required to treat the complication. The rationale to preserve this approach was to eliminate subjective interpretation of serious adverse events and any tendency to down-grade complications, because it is based on data that are usually well documented and easily verified. To further avoid subjectivity and imprecision in complication reporting, we purposely avoided qualitative terms such as "minor" or "major" to grade the complications. Compared with the 1992 system, 2 we also eliminated hospital stay as a criterion and increased the weight of life-threatening complications involving organ failure. We gave more emphasis to the patient perspective by introducing the notion of disability indicating the need for further follow-up, which could be added to each type of complication. Finally, the classification offered the possibility to combine grades of complications to simplify its use depending on the focus and the patient cohort that is analyzed.
This classification has been used in many centers as a tool for quality assessment in audits and every day practice, and it is increasingly used in the surgical literature. 8 -21 It has also been endorsed by societies and study investigators; for example, by the Transplantation Society to record living-related liver transplantation in the United States. 22 We are also aware of many randomized trials, which have included this system in their end points. Every complication has been recorded in the prospective quality database at the University Hospital of Zurich since the beginning of its application, more than 5 years ago. Each complication is mentioned in the weekly morbidity and mortality (M&M) conference, where selected cases are also discussed in more detail. From this conference each case was recorded prospectively. Some cases triggered controversial discussions regarding the grading of severity.
The wide implementation in clinical practice and studies of such a system requires time. Therefore, changes, unless clearly justified, are unwarranted, since they may only lead to confusion and inconsistencies in reporting outcome. We initiated a 5-year critical evaluation of this system to identify whether it had reached its goal, and whether or not substantial changes were needed. To achieve this goal, we performed an analysis from 4 points of view. First, we searched for all articles, in which this system was cited and to identify how the complication system was used. Second, the University of Zurich authors reviewed each case, which had previously generated controversies at their weekly M&M conferences. Third, a total of 7 centers covering 5 continents, which had used the system routinely for more than 3 years, were contacted to interpret these controversial cases. Finally, we tested how the severity of each grade is perceived among 3 groups of stake holders (physicians, nurses, and patients) through case presentations.
METHODS

First Part: Analysis of the Literature
We used the Institute of Scientific Information Web of Science (Available at: http://apps.isiknowledge.com), an online database for citations administrated by the Institute of Scientific Information. In this database, we searched for published articles that have referenced our initial publication of 2004. All articles were considered, including original articles, editorials, and reviews. Each original article was reviewed to assess how the classification was applied in terms of contraction of grades (grade III ϭ IIIa ϩ IIIb and grade IV ϭ IVa ϩ IVb) and any modifications that have been undertaken.
Second Part: Prospective Evaluation of "Difficult" Cases
During the past 5 years, authors form the University of Zurich have collected a number of clinical cases from their weekly M&M conferences, which have provoked a discussion on the uncertainties around the application of the grading system. To illustrate those cases, a number of scenarios have been prepared, and will be presented with the consensus decision on the interpretation of the respective negative events.
Third Part: Assessment of the Complication Grading in Seven Centers From Each Continent
The wide implementation of a reporting system mostly depends on its acceptance and use in other centers. To look at this aspect, 7 centers from around the world, where the classification has been routinely applied for more than 3 years, received 11 difficult cases for interpretation. They were also asked to submit cases presenting possible controversial interpretation of a negative event. In addition, we calculated the concordance among centers. To support the understanding of our complication grading we implemented a webpage, which defined complication and provide forms to record the grades (Available at: www.surgicalcomplication.info).
Fourth Part: Correlation Between Severity of Each Respective Grade of Postoperative Complications and Perception Among Patients, Nurses, and Physicians
To further elucidate the objectivity and utility of this scoring system we prepared 30 cases, each illustrating a frequent, relevant, and specific postoperative complication. The 30 scenarios described each grade of complication, except death (grade V). The descriptions of the cases were adjusted for the audience, respectively for physicians, nurses, and patients (case description available on demand). These 3 populations (n ϭ 50 in each category) were asked to grade each scenario on a numerical visual analogue scale from 0 (not severe) to 100 (extremely severe). None of the participants was aware of the respective grade allocated to each scenario, and were not informed about the concept of the grading system. We calculated the perception of severity of surgical complications between 3 categories with the nonparametric test for multivariate analysis of variance (Kruskal-Wallis test) with Bonferroni correction. The level of statistical significance was P Ͻ 0.05.
RESULTS
First Part: Analysis of the Literature
A: Use of the Complication Classification in the Literature
The first part of our evaluation focused on the use of the classification in the literature. From the publication of the original article in 2004 until March 2009, we identified 214 articles, which cited or used the complication system. The complete list of references is available on the website (Available at: www.surgicalcomplication.info). Our analysis focused on how frequently the classification was used ( Fig. 1) , in which field of medicine, and for what type (methodology) of study. As one key feature of the new system was the option to regroup ("contract") subtypes of complications, we also looked at whether the "standard" or the "contracted" forms of the complication system were applied. Finally, as the complication system was originally presented omitting a specific name (classification of surgical complications, a new proposal…), 7 we were interested in the terminology used in the literature with the aim to suggest a standard name to, thereby, enable consistent reporting in the literature.
We documented a steady yearly increase in the citation of the classification since its introduction in 2004 7 ( Fig. 1A) , which is in contrast to the citation of the inaugural classification system available since 1992 2 (Fig. 1B) . Of the 214 citations of the classification system until March 2009, 161 (75%) were from original articles, in which the classification was applied to record and grade complications. All articles originate from surgical specialties, including 31 (19%) articles from the transplantation field, 49 (31%) from the hepato-pancreatico-biliary field, 26 (16%) from general surgery, 23 (14%) from colorectal surgery, 23 (14%) from urology, and finally 9 (6%) from gynecology. Those original articles included 11 randomized trials (7%), 7 prospective (4%), 6 (3%) matched-control, and 137 (85%) retrospective studies. Of note, 22 of the 30 nonoriginal articles, mostly reviews focusing on surgical complications [23] [24] [25] [26] recommended the routine use of the classification of complications to report outcome.
Contracted and Complete Forms Versus Modification.
Interestingly, of 161 original reports, 79 (49%) used the contracted form as suggested in the original article 7 (adding together the scores "a" and "b" for grades III and IV each).
14,17,27-40 There was no correlation between the use of the contracted form and the number of patients included in the study. For example, 45 publications (57%) presenting the contracted form included more than 100 patients, whereas 34 (43%) publications had less than 100 patients. The remaining 82 original studies (51%) have recorded the full range of grades and subgrades, 21, [41] [42] [43] [44] [45] [46] [47] [48] [49] although 30% (n ϭ 25) reported only selective data in the results section. 28 -31 A number of changes were also suggested; for example, one group excluded the need for blood transfusion in the postoperative period as a complication, 10, 11 while another group omitted recording grade I complications.
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Minor, Moderate, and Major Complications. Most of the original reports (n ϭ 112, 63%) did not use terms such as "minor or major complications" in any parts of the article, which is consistent with the recommendations made in the original report. 7 Of the remaining studies (n ϭ 45, 37%) the term minor was mostly used to refer to grades I and II complications, whereas major related to grades III to V complications. 15, 33, 34 The MD Anderson group applied the term minor for grades I and II complications, major for grades III and IV, and, separately, reported death (grade V complication). 35, 36 Seven percent of the authors (n ϭ 4) made different choices; for example, considering minor complications as grades I to IIIa and major as grades IIIb to V, 50 -52 or the term minor for grades I and II, moderate for grade IIIa, and major for grades IIIb to V. Other modifications were adopted contributing to further inconsistencies.
Nomenclature of the Classification. The denomination of the classification was also inconsistently used among authors. Forty-four percent (n ϭ 94) of the all articles 13,14,16 -19,22-26,53-93 considered this system as a revision of the inaugural article reported in 1992 by Clavien et al, 2 and thereby denominated the classification using this name (Clavien classification, system or score, modified, or revised Clavien classification, or Clavien complication scale or scheme). Six percent (n ϭ 13) labeled it as "Dindo" classification or system, 94 -101 and 3% (n ϭ 6) adopted other terms, such as "updated conventional classification system," "Zurich classification," "Toronto modified classification," and "grade of morbidity." [102] [103] [104] [105] [106] In about half of the publications (n ϭ 82, 47%), only the label "classification of complication" with the proper reference was used. 10, 11, 15, 20, 28, 35, 36, 
Second Part: Prospective Evaluation of Difficult Cases
The second part of the study focused on reviewing each case presented at the M&M conference at the University of Zurich, which was considered "borderline." These cases were prospectively recorded over the past 5 years for the purpose of the present analysis. To cover all those cases, 11 scenarios were prepared by the Zurich authors (Appendix B, http://links.lww.com/SLA/A3), and their interpretation is summarized below, and in Table 1 .
Scenario 1: Complication After a Surgical Procedure Not Caused by a Surgeon
This scenario describes a postoperative complication that is not caused by the surgical team responsible for the patient; this may include complications after an intervention by the radiology or gastroenterology team. Although the "causative" physician is not a surgeon, the complication would not have occurred if the patient had not undergone surgery. Therefore, such postoperative events should be recorded irrespective of the team involved in caring for the patient. The correct labeling of both complications presented in this scenario was biloma (grade IIIa) and pneumothorax (grade IIIa).
Scenario 2: Complication Occurring in a Patient Transferred After a Surgical Procedure Performed in Another Center
This patient was referred to a surgical unit from another hospital due to a complicated postoperative course. Typically, such patients are in poor conditions, yielding a high risk of developing additional problems. The surgical unit may be tempted to omit recording such events because the initial surgery including a rough postoperative course, originates from another team. The consensus at the University of Zurich was that all complications must be properly recorded. However, for a quality assessment of the surgical unit, the patients should be identified as transferred from another unit. This team used the addendum "referred patient" in brackets after the complication grade to indicate that the patient was initially not treated in the center reporting the outcome. The grading in this case was grade V (referred patient).
Scenario 3: Patients Developing Complications of Increasing Severity Depending One From Each Other
This scenario illustrates cases with the sequential development of a complication gradually becoming more severe. Another example would be a reoperation of a small bowel obstruction, associated with a bronchoaspiration of gastric content and, eventually, death. The question is whether each grade of the same line of complications must be recorded separately, or only the most severe ones. The University of Zurich team records only the most severe grade, when a complication clearly occurs as consequence from a prior, less severe complication. In this case, a grade I (wound infection), a grade II (deep vein thrombosis), and a grade V complication (anastomotic dehiscence leading to death) were recorded because those complications do not depend on each another.
Scenario 4: Complication Still Present at the Time of Discharge or at Follow-Up Visits
In this case, the patient remains in a compromised health condition at the time of discharge, as a result of his shaky postoperative course and long hospital stay. The suffix "d" (disabling) was introduced in the classification to catch persistent complications at the time of discharge or at follow-up visits, which often raised the question which of the conditions may qualify for this suffix. A frail 
Annals of Surgery
• Volume 250, Number 2, August 2009 Grading of
Scenario 5: Intraoperative Death of the Patient
This scenario describes an intraoperative death. The classification of 2004 was developed to record postoperative complications, recognizing that intraoperative complications, for example, a bleeding or a tear on the small bowel, is often difficult to define, and, therefore, is unlikely to be reported unless it leads to postoperative negative events. The team in Zurich had, however, considered that death of a patient during surgery must be an exception, and must be caught by the classification. Hence, a grade V complication was recorded in such a scenario.
Scenario 6: Death of a Patient Before Surgical Intervention
In this scenario, the patient dies during the intubation attempt, that is, before skin incision. Here, the question arises of whether a complication that occurs before a surgical intervention should be recorded as a surgical complication. In our opinion, each complication that occurs in a surgical patient has to be recorded in an "intention-to-treat" manner. Complication in the preparation for surgery, once the indication is established, should, therefore, be recorded irrespective of whether surgery has been performed or not. This scenario therefore describes a grade V complication.
Scenario 7: Death of a Patient After an Operation Performed in Another Hospital
Similarly to case 2, the focus, here, is on a lethal outcome after the transfer of a patient operated elsewhere. In such a situation, the fatal outcome must be recorded in both centers, and the patient should again be properly labeled as "initially operated elsewhere" (grade V, referred patient).
Scenario 8: Patient Undergoing an Explorative "Blank" (Negative Laparotomy)
This is a relatively common scenario, in which the suspicion of an abdominal complication justified a laparotomy; but, the laparotomy is unrevealing and the patient subsequently recovers uneventfully. Should such a laparotomy be graded as IIIb complication or not be considered as a complication at all? Although such an intervention was a consequence of the former surgical intervention (aortic aneurysm repair), it was purely diagnostic. As the basis of the complication classification is the therapy required to treat a complication, blank laparotomy should not be considered a complication. This is also important to prevent proper management of the patient, as it might become tempting to avoid an invasive diagnostic procedure to minimize the reported morbidity.
Scenario 9: Patient Developing a Medical Problem Not Obviously Related to Surgery
This scenario illustrates negative events occurring in the course of a surgical intervention that are not or only remotely related, to surgery. The correlation between such an event and surgery is, however, sometimes difficult to assess. In this case, the duodenal ulcer might or might not be due to the former surgical intervention. To prevent subjective interpretation, the Zurich team considered that any negative event occurring in a patient during hospital stay or within 30 days after surgery (whichever is longer), should be regarded as a surgical complication and should, therefore, be recorded; the labeling was therefore "grade II."
Scenario 10: Complications After Procedures Performed in Other Departments
This case presents a patient that was initially operated in the gynecology service, and then transferred to the surgical ward for a complicated course. An iatrogenic perforation of the colon occurred during the initial operation, which required further management by the surgical team. This is another scenario sharing mechanisms similar to cases 2 and 7. Such complications must be recorded irrespective of the origin or location of the patient; hence, the Zurich team recorded it as a grade IIIb (referred patient) in the displayed scenario.
Scenario 11: Patient With a Medical Problem Not Related to Surgery
In this scenario, the patient develops a medical problem unrelated to the previous surgery (incarcerated hernia after thyroid surgery). Despite the doubtful correlation, this scenario was evaluated with the same principle as in case 7 and considered it a grade IIIb complication. The relationship between surgery and an adverse medical event is often speculative and relies on subjective interpretation. Therefore, we reached a consensus to record all the negative events, which have occurred in a patient after surgery, irrespective of whether there was or was not a clear correlation with a former surgical intervention.
Third Part: Assessment of the Complication Grading in Seven Centers From Each Continent
Seven centers from around the world, who have routinely used the classification, at least over the past 3 years and have published their results using this system (in at least 1 peer reviewed Journal), were asked to evaluate the 11 scenarios presented earlier. This included Masatoshi Makuuchi, Japan, Eduardo de Santibañes and Juan Pekolj, Argentina, Robert Padbury, Australia, Claudio Bassi, Italy, Nicolas Vauthey, United States, Richard Schulick and John Cameron, United States, and Jeffrey Barkun, Canada. The scenarios were mailed to them for their interpretation, without providing any insight about our comments. We also asked for other borderline cases from their institution.
An overview of their interpretations is presented in Table 1 . The authors from Japan and Australia scored the 11 scenarios similarly to the Zurich team representing an agreement of 100%, while the 5 other centers pointed out some discordance in selective cases, but the rating disclosed 89% agreement.
Scenario 3 (patients developing complications of increasing severity depending one from each other) triggered some divergence in interpretation among the centers. Most authors agreed to score only the most severe complication, when clearly depending one from each other. The authors from Japan, Australia, Italy, and Switzerland were in agreement, whereas the authors from Argentina and Baltimore, recorded all events separately considering the anastomotic dehiscence as independent from the subsequent ARDS, renal failure, and eventually death. The Houston's author only recorded the most severe complication (grade V, death) ignoring the other events due to the subjectivity in correlating one with the other. All other groups, however, agreed that complications of different nature must be recorded.
Scenario 4, which describes a case with a poor general condition at the time of discharge, but without any specific complication, was labeled as having a "temporary disability" by the author from Houston, arguing that such results should be recorded, separately. All others failed to include in the classification a poor general condition at the time of discharge in the absence of specific complications.
Scenario 6 (death of the time of induction for surgery) was not considered a grade V complication by the Houston and Baltimore groups as death occurred before the incision. All other groups considered that death occurring in the operating room, even before incision, should be recorded.
In scenario 9 (peptic ulcer after an inguinal hernia), the center form Verona, Italy suggested to ignore peptic ulcer after a minor surgery as a surgical complication. All other groups labeled it the same way as a grade II complication.
In scenario 11 (incarcerated hernia after thyroid surgery), 3 centers (Houston and Baltimore and Verona, Italy) suggested to ignore the incarcerated hernia, as it was "obviously" unrelated to the first surgery. The 4 other centers recorded the complication as a grade IIIb complication.
Other comments were provided. The group from Argentina underlined the need to record "bile duct injury" in scenario number 5 (death during laparoscopic surgery for acute cholecystitis). The same group also proposed a scenario, in which a patient developed excruciating pain during the early postoperative days, after a lung resection by lateral thoracotomy. As no underlying cause for the pain was identified, and the pain eventually disappeared on morphine therapy, the authors recorded this event as sequelae, but not as being a complication. All other groups agreed with this interpretation. The results of this evaluation were discussed among the authors, and the consensus will be presented in the discussion.
Fourth Part: Correlation Between Severity of Each Respective Grade of Postoperative Complication and Perception Among Patients, Nurses, and Physicians
Thirty frequent and relevant postoperative course scenarios, each describing a specific complication, were independently graded by physicians, nurses, and patients (n ϭ 50 in each group), using a numerical visual analogue scale from 0 (not severe) to 100 (extremely severe). The nonparametric test for multivariate analysis of variance (Kruskal-Wallis test) adapted with the Bonferroni correction, showed a significantly higher perception of surgical complications across all groups (grades I-IVb) by patients, when compared with physicians (P Ͻ 0.001) (Fig. 2) . Patients perceived the severity of surgical complications significantly higher in grades IIIb, IVa, and IVb complications (grade IIIb: P Ͻ 0.001, 95% CI: Ϫ11.36 to Ϫ2.78; grade IVa: P Ͻ 0.01, 95% CI: Ϫ9.34 to Ϫ0.76, and grade IVb: P ϭ 0.003, 95% CI: Ϫ6.49 to Ϫ2.09, respectively) than nurses. Nurses perceived the severity of grades II, IVa, and IVb complications significantly higher, when compared with physicians (grade II: P Ͻ 0.001, 95% CI: Ϫ9.92 to Ϫ1.53; grade IVa: P Ͻ 0.001, 95% CI: Ϫ12.76 to Ϫ4.36, and grade IVb: P Ͻ 0.001, 95% CI: Ϫ7.69 to Ϫ0.71, respectively).
DISCUSSION
A transparent and ongoing assessment of quality in medicine is now required by patients, health care providers, and payers in many countries. However, any evaluation of surgical performance remains elusive, unless there is a common methodology for reporting negative outcomes. 1 Reliable outcome data are crucial to improve surgical performance and gather credible data for benchmarking. Some countries report performance data available to patients to help them identify the "best" hospital or physician. Such exercises may potentially yield great danger in the absence of reliable markers of outcome. Another issue is the decreasing morbidity rates over recent years after many procedures, 118, 130, 131 and, in those cases, differences in small numbers yield the risk of a high variability of data.
Any system reporting complications must narrow the room for mistakes and subjective interpretation. Therefore, the challenge is to use a scale system, which, while simple, must not impede accuracy or general applicability. Many studies provide a measure of quality control by looking at M&M while predominantly listing individual complications without indication about the severity of the events. Attempts have been made in some areas to define and grade Those systems are restricted to one type of surgery performed, and an across-the-board assessment of all complications is less likely achieved. Some groups have proposed systems of classifying complications in their own fields, such as colorectal surgeons from the Netherlands 5 and general M&M surgical conference-based system from Boston. 135 In 1992, one of us 2 proposed 3 definitions for different types of negative outcomes after surgery (failure to cure, sequelae, and complication), completed by a system ranking complications according to severity. 2 However, despite its use in a number of studies and large scale database, 2, 86, 136 it failed to gain wide acceptance in literature. Therefore, we felt that some adjustments were necessary. With the participation of 10 centers around the world, we presented revisions in the grading system, proposing more objective criteria and some flexibility by allowing a contraction of grades to adjust to the patient population studied. 7 In contrast to the initial classification, 2 this revised system 7 rapidly gained acceptance by a number of investigators, and became increasingly used in large scale trials. We, therefore, felt the need to perform a critical appraisal of the classification to enable either further endorsement or to highlight a need for further revision.
A classification to be accepted by authors and readers must be understandable, simple, reproducible, and flexible. These criteria constituted the framework of the revised classification system. 7 Before this publication, the grading system was evaluated by 150 surgeons from 10 centers around the world, indicating that the new proposal was indeed understandable, simple, and reproducible. For example, a 90% "correct answer rate" to rank examples of complications was documented among centers and surgeons at different levels of training. The classification was, however, not tested for complex complication scenarios and whether the grading system correlates with the perception by patients or health care providers.
To test the general applicability of this classification, difficult case scenarios were collected over the past 5 years at the University of Zurich during the weekly M&M conferences. These scenarios were sent to other centers familiar with the classification system, asking them to grade each complication presented in the case scenarios. A high and highly significant degree of agreement (Ͼ90%) was documented, demonstrating that the classification also withstands in complex complication scenarios, retaining its reproducibility and objectivity.
Discrepancies were noted only in a few scenarios. The most significant discussion focused on whether all complications must be graded separately, irrespective of their possible natural progression from one to the other, or whether only the most severe complication should be recorded (scenario 3). Four centers suggested recording only the most severe complication, when those of lesser severity are clearly a step in the process leading to the serious event. One center suggested registering only the most severe event, regardless of the nature of the other complications of lesser severity, while 2 centers separately recorded all complications. This scenario was again discussed among all authors, and a consensus was reached to label only the most severe events, when they are clearly related to each other; for example: a sequence of anastomotic dehiscence, sepsis, ARDS, renal failure, and death are recorded as grade V (death) attributable to the anastomotic breakdown. Another scenario, in which a postoperative complication occurred after an unrelated procedure (hernia after a thyroidectomy), triggered a dissent from 2 authors, who suggested ignoring the postoperative event. All others agreed to record all complications, irrespective of the likelihood of a link between both events, to prevent subjective interpretation and a risk of underreporting negative events. This was also the final consensus of all authors. Finally, the timing from which a complication should be recorded was discussed. Scenario 6 describing a death at the time of induction, that is, before skin incision was ignored by 2 groups. The authors reached the consensus to record as complication all events occurring in the operating room from the time of preparation for anesthesia. Finally, 1 group failed to record a peptic ulcer after a hernia repair due to uncertainty in the relationship between a minor procedure and a remote complication. The final consensus was to record all events to prevent subjective underreporting of negative events.
Terms such as major, "moderate," and minor are the main causes for confusion in outcome reporting. There are almost as many definitions for those terms as the number of investigators. This has not only led to misleading results, but also opened the door to "manipulation" of data. Using the grades of complications has provided more objective criteria for differentiating what may constitute a minor versus major complication, but here again the cut-off in the grading system has varied among authors. As in the original articles, 2, 7 we would strongly argue, to omit any such terminology, and to refer only to the specific grading. Those grades are sufficiently self-explanatory for patients and health care providers, and they do not need any additional labeling.
Another source of confusion in the literature was the terminology given to the classification system, and how it was referred to, probably because no special denomination was provided in our original publication. 7 Authors would like to refer to a name to prevent confusion with other systems. This classification is a revision of the inaugural report from 1992, 2 which possibly explains that most authors referred to it as the "Clavien," or "revised Clavien" classification or system, while about half of the authors did not provide any specific names. We would suggest recording and referencing this classification as the "Clavien-Dindo" classification.
Some procedures are associated with few severe complications. The concept of the classification offers the flexibility of contracting or expanding the number of grades. Grade III covers 2 subgroups of complications requiring an invasive procedure, respectively, with (IIIa) and without (IIIb) the need of general anesthesia. Grade IV refers to organ failure with also 2 subdivisions for single (IVa) versus multiple (IVb) organ failures. We have used both the complete and contracted forms, depending on the need. In the literature, the classification has been used in the full forms in half of all reports. This purpose seems to have been well fulfilled.
Of note, a few authors 22, 66, 86, 114, 122 have adapted the initial classification system proposed in 1992, 2 including features of the new classification 7 to analyze specific procedures or to implement a "personalized" system in their institution. For example, living donor liver 86 and kidney 122 transplantation studies applied the "so-called" Clavien classification, but they based the system mostly on the initial classification, 2, 136 arguing that it was appropriate for their purpose, and that the prospective database was initiated before the introduction of the new system. 7 This has resulted in a letter to the editor suggesting to respect the new system to prevent confusion and allow meaningful comparison between the data in Japan and United States. 137 Another author from the field of urology 122 proposed reporting surgical complications on the basis of criteria established at Memorial Sloan Kettering Cancer Center, New York, and United States. 119 However, the Memorial Sloan Kettering Cancer Center criteria and grading system is similar to the initial classification. 138, 139 The current study provided further evidence from 3 different perspectives (patients, nurses, and physicians) of the staged severity of the grading by testing scenarios, illustrating a specific grade in the scale. Significant differences were noted among all grades including the 2 subtypes IIIa versus IIIb and IVa versus IVb, thereby also validating differences among those subtypes of complications. This analysis also revealed new findings that may lead to further insight into the perception of various complications by physicians, nurses, and patients. For example, it revealed that patients perceive grades III and IV complications as more severe than nurses and physicians. A similar analysis revealed that women rank grades II and III complications at a significantly lower scale than men (data not shown).
In conclusion, the current analysis demonstrates that the classification of surgical complications has reached its goal, and can be recommended in its current form for use in retrospective and prospective studies. This finding is important, as even with minor changes, a modified system will lead to confusion among authors and studies, at a time when many studies are under way. Indeed, large-scale trials will soon be published using this scale, which should lead to enhanced insight into the objective outcome after many surgical procedures. The examples presented in various scenarios should help users to grade complications in some difficult cases, and can be used for training by centers. Finally, to prevent the abuse of poorly defined terms, we recommend omitting any terms, such as minor, moderate, or major, as those terms will never be used consistently among authors.
